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DEVICE 

(57)Abstract: 

PURPOSE: To provide an image formation and an 
exposure system, in which a repetitive pattern is 
projected using most properly polarized light to obtain a 
high-resolution image. 

CONSTITUTION: A repetitive pattern on a reticle 4 is 
illuminated by a lighting system. A beam of light 
diffracted from the pattern is admitted to the pupil of an 
optical projection system to project the pattern onto a 
wafer 6. A deflector 9 is used to select a projection 
beam that is linearly polarized in a plane perpendicular 
substantially to the direction in which the period of the 
pattern is minimized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image formation approach characterized by carrying out image formation of the 
Rhine-like pattern with the polarization beam which polarized to the longitudinal direction of this 
pattern. 

[Claim 2] The image formation approach of claim 1 characterized by illuminating said pattern by 
said polarization beam. 

[Claim 3] The image formation approach of claim 1 characterized by illuminating said pattern by the 
beam which is not polarizing and extracting said polarization beam from the beam from said pattern. 
[Claim 4] Claims 1 and 2 or the 3 image formation approaches which are characterized by 
performing image formation of said pattern by two diffraction beams from said pattern substantially. 
[Claim 5] The image formation approach of claim 4 characterized by the beam for lighting carrying 
out oblique incidence to said pattern. 

[Claim 6] Said pattern is the image formation approach of claim 4 characterized by having the phase 
shifter. 

[Claim 7] The device manufacture approach which carries out image formation of the Rhine-like 
pattern to processing Kataue with the polarization beam which polarized to the longitudinal direction 
of said Rhine, and is characterized by imprinting said pattern to this processing Kataue, and 
manufacturing the device. 

[Claim 8] The device manufacture approach of claim 7 characterized by illuminating said pattern by 
said polarization beam. 

[Claim 9] The device manufacture approach of claim 7 characterized by illuminating said pattern by 
the unpolarized light beam, and extracting said polarization beam from the beam from said pattern. 
[Claim 10] The device manufacture approach of claim 7 characterized by performing image 
formation of said pattern by two diffraction beams from said pattern substantially. 
[Claim 11] The device manufacture approach of claim 10 characterized by the beam for lighting 
carrying out oblique incidence to said pattern. 

[Claim 12] Said pattern is the device manufacture approach of claim 10 characterized by having the 
phase shifter. 

[Claim 13] The aligner characterized by projecting on a substrate said pattern which illuminated the 
Rhine-like pattern with the polarization beam which polarized to the longitudinal direction of said 
pattern with the lighting means, and was illuminated with the polarization beam from said lighting 
means with a projection means, and exposing it. 

[Claim 14] Said lighting means is the aligner of claim 13 characterized by making it put slanting ON 
about said polarization beam to said pattern. 

[Claim 15] The aligner characterized by projecting on a substrate said pattern which illuminated the 
Rhine-like pattern with the unpolarized light beam with the lighting means, and was illuminated with 
the unpolarized light beam from said lighting means by the polarization beam which polarized to the 
longitudinal direction of said pattern with the projection means, and exposing it. 
[Claim 16] Said lighting means is the aligner of claim 15 characterized by making it put slanting ON 
about said unpolarized light beam to said pattern. 

[Claim 17] The image formation approach characterized by carrying out image formation of the 
repeat pattern with the polarization beam which polarized in the direction where the period of a 
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repeat becomes the smallest, and the direction which intersects perpendicularly substantially. 
[Claim 18] The image formation approach of claim 17 characterized by illuminating said pattern by 
said polarization beam. 

[Claim 19] The image formation approach of claim 17 characterized by illuminating said pattern by 
the beam which is not polarizing and extracting said polarization beam from the beam from said 
pattern. 

[Claim 20] Said pattern is the image formation approach of claim 17 characterized by including the 
pattern which consists of Rhine and a tooth space. 

[Claim 21] Said pattern is the image formation approach of claim 17 characterized by including the 
dot-like pattern. 

[Claim 22] Claims 17, 18, 19, and 20 or the 21 image formation approaches which are characterized 
by performing image formation of said pattern by two diffraction beams from said pattern 
substantially. 

[Claim 23] The image formation approach of claim 22 characterized by the beam for lighting 
carrying out oblique incidence to said pattern. 

[Claim 24] Said pattern is the image formation approach of claim 22 characterized by having the 
phase shifter. 

[Claim 25] The device manufacture approach which carries out image formation of the repeat pattern 
to processing Kataue with the polarization beam which polarized in the direction where the period of 
said repeat becomes the smallest, and the direction which intersects perpendicularly substantially, 
and is characterized by imprinting said repeat pattern to this processing Kataue, and manufacturing 
the device. 

[Claim 26] The device manufacture approach of claim 25 characterized by illuminating said pattern 
by said polarization beam. 

[Claim 27] The device manufacture approach of claim 25 characterized by illuminating said pattern 
by the unpolarized light beam, and extracting said polarization beam from the beam from said 
pattern. 

[Claim 28] Said pattern is the device manufacture approach of claim 25 characterized by including 
the pattern which consists of Rhine and a tooth space. 

[Claim 29] Said pattern is the device manufacture approach of claim 25 characterized by including 
the dot-like pattern. 

[Claim 30] Claims 25, 26, 27, and 28 or the 29 device manufacture approaches which are 
characterized by performing image formation of said pattern by two diffraction beams from said 
pattern substantially. 

[Claim 31] The device manufacture approach of claim 30 characterized by the lighting beam 
carrying out oblique incidence to said pattern. 

[Claim 32] Said pattern is the device manufacture approach of claim 30 characterized by having the 
phase shifter. 

[Claim 33] The aligner characterized by projecting on a substrate said pattern which illuminated the 
repeat pattern with the polarization beam which polarized in the direction where the period of said 
repeat becomes the smallest with a lighting means, and the direction which intersects perpendicularly 
substantially, and was illuminated with the polarization beam from said lighting means with a 
projection means, and exposing it. 

[Claim 34] Said lighting means is the aligner of claim 33 characterized by making it put slanting ON 
about said polarization beam to said pattern. 

[Claim 35] The aligner characterized by projecting on a substrate said pattern which illuminated the 
repeat pattern with the unpolarized light beam with the lighting means, and was illuminated with the 
unpolarized light beam from said lighting means by the polarization beam which polarized in the 
direction where the period of a repeat becomes the smallest with a projection means, and the 
direction which intersects perpendicularly substantially, and exposing it. 

[Claim 36] Said lighting means is the aligner of claim 35 characterized by making it put slanting ON 
about said unpolarized light beam to said pattern. 

[Claim 37] The image projection approach characterized by illuminating a pattern with periodicity 
by the flux of light of the linearly polarized light corresponding to the periodic direction of this 
pattern, and projecting this pattern on a predetermined side according to projection optics. 
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[Claim 38] The image projection approach which illuminates by the flux of light of the linearly 
polarized light which has plane of polarization in the direction which intersects a pattern with 
periodicity perpendicularly with the array direction of this pattern, is made to carry out incidence of 
the diffracted light produced from this pattern to the pupil of projection optics, and is characterized 
by projecting this pattern on a predetermined side. 

[Claim 39] The image projection approach which illuminates by the flux of light which has plane of 
polarization in the direction which carries out the abbreviation rectangular cross of the pattern which 
has periodicity through the polarization equipment which can change the polarization direction of the 
linearly polarized light into arbitration, and can be made to inject the flux of light from an 
illumination system to the direction where the period serves as the shortest, make carry out the 
incidence of the diffracted light which produces from this pattern to the pupil of projection optics, 
and is characterized by to project this pattern on a predetermined side. 

[Claim 40] The aligner characterized by illuminating the pattern which has the periodicity on a 
reticle side by the flux of light from an illumination system, and illuminating by the flux of light of 
the linearly polarized light which has plane of polarization in the direction which carries out the 
abbreviation rectangular cross of this pattern to the direction where the period of this pattern serves 
as the shortest in case incidence of the diffracted light produced from this pattern is carried out to the 
pupil of projection optics and the image of this pattern is projected on a wafer side. 
[Claim 41] The image projection approach characterized by having projected using the flux of light 
of the linearly polarized light corresponding to the periodic direction of this pattern in case a pattern 
with periodicity is illuminated and this pattern is projected on a predetermined side according to 
projection optics. 

[Claim 42] The image projection approach characterized by having projected in the array direction of 
this pattern, and the direction which intersects perpendicularly using the flux of light of the linearly 
polarized light which has plane of polarization in case a pattern with periodicity is illuminated, 
incidence of the diffracted light produced from this pattern is carried out to the pupil of projection 
optics and this pattern is projected on a predetermined side. 

[Claim 43] The image projection approach characterized by to choose the flux of light which has 
plane of polarization in the direction which carries out an abbreviation rectangular cross to the 
direction where the period of this pattern serves as the shortest with polarization equipment, and to 
project this pattern in case the pattern which has periodicity by the flux of light from an illumination 
system is illuminated, incidence of the diffracted light produced from this pattern is carried out to the 
pupil of projection optics and this pattern is projected on a predetermined side. 
[Claim 44] The aligner characterized by to have chosen and projected the flux of light of the linearly 
polarized light which has plane of polarization in the direction which carries out an abbreviation 
rectangular cross to the direction where the period of this pattern serves as the shortest with 
polarization equipment in case the pattern which has the periodicity on a reticle side by the flux of 
light from an illumination system is illuminated, incidence of the diffracted light produced from this 
pattern is carried out to the pupil of projection optics and the image of this pattern is projected on a 
wafer side. 

[Claim 45] The semiconductor device manufacture approach characterized by having the process 
which prepares the original edition with a circuit pattern, and a wafer, and the process which carries 
out the exposure imprint of the circuit pattern of the original edition at a wafer by one approach of 
claims 37, 38, 39, 41, 42, and 43. 

[Claim 46] The semiconductor device characterized by being manufactured by the manufacture 
approach of claim 45. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the device manufacture approach using the aligner 

and this approach of using the image formation approach and this approach. 

[0002] In case especially this invention manufactures each device, such as IC, LSI, CCD, a liquid 

crystal panel, and the magnetic head, it relates to the device manufacture approach using the aligner 

and this approach using the useful image formation approach and this approach. 

[0003] In addition, this invention relates to the aligner using the image projection approach and it 

which can illuminate an electronic-circuitry pattern (pattern) with the small line breadth on a reticle 

or a mask ("reticle" is called below) side by the suitable flux of light in the stepper who is the 

manufacturing installation of a semiconductor device, and can be projected by high resolution on a 

wafer side. 

[0004] 

[Description of the Prior Art] Since the demand to high integration of semiconductor chips, such as 
IC and LSI, is increasing, various amelioration for improvement in the so-called resolution of the 
stepper (contraction projection aligner) who imprints by carrying out contraction projection of the 
circuit pattern illuminated by ultraviolet radiation is made. 

[0005] Conventionally, the approach of enlarging numerical aperture (NA) of a contraction 
projection lens system, the approach of shortening wavelength of exposure light, etc. have been 
taken as an approach of heightening resolution. Moreover, recently, apart from these approaches, in 
order to carry out image formation of the detailed patterns (repeating detailed pattern) with 
especially periodicity, such as a phase shift method and oblique incidence lighting, effective 
technique is proposed. 

[0006] The image formation of a detailed pattern with periodicity is explained below. 
[0007] Drawing 32 is a graph which shows the repeat pattern which consists of three detailed slits, 
and the pattern location X is taken along the axis of abscissa of a graph, and it has taken the 
amplitude transmittance T along the axis of ordinate. Light penetrates the part of permeability 1 
among drawing, and, as for the part of permeability 0, light is interrupted. 
[0008] Incident light will be divided into zero-order and other primary [ +] high order diffracted 
lights [ primary / -] if a repeat pattern with such an amplitude transmittance is illuminated with a 
coherent light. Among these, what is contributed to formation of an image is only the diffracted light 
which carries out incidence to the pupil of projection optics, and, generally zero-order and the 
primary [ +] diffracted light [ primary / -] carry out incidence to the pupil of projection optics. 
[0009] Drawing 33 is the explanatory view showing the amplitude on zero-order and the primary 
[ **] pupil of the diffracted light. 100,101,102 in drawing expresses the peak location of zero-order 
and the primary [ +] diffracted light [ primary / -], and IA expresses the amplitude, respectively. 
[0010] Drawing 34 shows the intensity distribution of the pattern image formed of zero-order and the 
primary [ **] diffracted light. The axis of ordinate shows reinforcement I. In the usual image 
formation, if the line breadth of a pattern will become very small and will carry out incidence only of 
the zero-order diffracted light to the pupil of projection optics, the image of a pattern will no longer 
be formed. 

[001 1] On the other hand, by the phase shift method, in case light penetrates the above-mentioned 
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repeat pattern, by manipulating at a pattern so that the phase of the diffracted light from a ****** slit 
may shift 180 degrees, it is made for a diffracted-light component zero-order in the pupil top of 
projection optics not to appear, and the image of a pattern is formed by the primary [ +] diffracted 
light [ primary / -]. 

[0012] When the repeat pattern which consists of three detailed slits is projected using a phase shift 
method, the amplitude distribution made on the pupil of projection optics is shown in drawing 35 . 
103,104 in drawing expresses the peak location of the primary [ +] diffracted-light component 
[ primary / -], respectively. In this case, about the repeat period of a pattern, it is the same, then the 
distance between the peak locations 103,104 becomes half compared with the distance between the 
peak locations of the diffracted light which is the 1st [ **] order of drawing 33 . If a phase shift 
method is used, since spatial frequency of a pattern can be seemingly made small, the primary [ **] 
diffracted light from a more detailed pattern carries out incidence on a pupil. Therefore, resolution 
improves. 

[0013] Although the amplitude distribution on the pupil of drawing 33 is a thing at the time of 
carrying out incidence of the light from a perpendicular direction to the flat surface on which the 
pattern was drawn, an oblique incidence method shifts the location of amplitude distribution in a 
longitudinal direction on a pupil by making this flat surface carry out incidence of the light from 
across. 

[0014] Drawing 36 is the explanatory view showing the amplitude distribution on the pupil at the 
time of making it put slanting ON about light at a pattern repeatedly, as zero-order and the primary 
[ +] diffracted light enter on a pupil. 105,106 in drawing expresses the peak location of zero-order 
and the primary [ +] diffracted light, respectively. 

[0015] Considering forming an image by the two diffracted lights shown in drawing 36 , by the 
oblique incidence method as well as the case of a phase shift method, the diffracted light from a 
more detailed pattern can reach on a pupil, and resolution improves. 
[0016] 

[Problem(s) to be Solved by the Invention] When the pattern of periodicity was illuminated in the 
effectiveness of improvement in the resolution by the phase shift method mentioned above or 
oblique incidence illumination, it became clear from the result of the simulation which this invention 
person performed that the polarization condition of light is concerned greatly. Therefore, if the 
polarization condition of the illumination light is not changed into the optimal condition to a pattern, 
the trouble that improvement in big resolution is not obtained even if it uses a phase shift method, 
oblique incidence illumination, etc. will arise. 

[0017] The purpose of this invention is to offer the approach of carrying out device manufacture 
using the aligner and this approach using the suitable image formation approach and this suitable 
approach which were improved carrying out image formation of the detailed pattern. 
[0018] In addition, in case this invention projects a pattern with periodicity on a predetermined side 
by projection optics, it aims at offer of the aligner using the suitable image projection approach and 
suitable it for manufacture of the semiconductor device which can be projected by high contrast by 
making the polarization condition of the flux of light of using for projection correspond in the 
periodic direction of a pattern, and setting it up appropriately, maintaining high resolution. 
Furthermore, it aims at offer of the manufacture approach of the semiconductor device of a high 
degree of integration. 
[0019] 

[Means for Solving the Problem] (1-1) The 1st gestalt of this invention is characterized by carrying 
out image formation of said pattern with the polarization beam which polarized to the longitudinal 
direction of said pattern in the image formation approach which carries out image formation of the 
Rhine-like pattern. 

[0020] (1-2) The 2nd gestalt of this invention is characterized by carrying out image formation of the 
Rhine-like pattern to processing Kataue, and carrying out image formation of said pattern with the 
polarization beam which polarized to the longitudinal direction of said pattern in the device 
manufacture approach which imprints said pattern to this processing Kataue. 
[0021] (1-3) The 3rd gestalt of this invention is characterized by having a means to illuminate said 
pattern by the polarization beam which polarized to the longitudinal direction of said pattern in the 
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aligner which exposes a substrate by the Rhine-like pattern, and a means to project said pattern 
illuminated by said lighting means on said substrate. 

[0022] (1-4) The 4th gestalt of this invention is characterized by having a lighting means to 
illuminate said pattern with an unpolarized light beam, and a projection means to project said pattern 
illuminated by said lighting means on said substrate by the polarization beam which polarized to the 
longitudinal direction of said pattern in the aligner which exposes a substrate by the Rhine-like 
pattern. 

[0023] (1-5) The 5th gestalt of this invention is characterized by carrying out image formation of 
said pattern with the polarization beam which polarized in the direction where the period of a repeat 
becomes the smallest, and the direction which intersects perpendicularly substantially in the image 
formation approach which carries out image formation of the repeat pattern. 

[0024] (1-6) The 6th gestalt of this invention is characterized by carrying out image formation of the 
repeat pattern to processing Kataue, and carrying out image formation of said pattern with the 
polarization beam which polarized in the device manufacture approach which imprints said repeat 
pattern to this processing Kataue in the direction where the period of a repeat becomes the smallest, 
and the direction which intersects perpendicularly substantially. 

[0025] (1-7) The 7th gestalt of this invention is characterized by to have a lighting means to 
illuminate said pattern by the polarization beam which polarized in the direction where the period of 
a repeat becomes the smallest in the aligner which exposes a substrate by the repeat pattern, and the 
direction which intersects perpendicularly substantially, and a projection means project said pattern 
illuminated by said lighting means on said substrate. 

[0026] (1-8) The 8th gestalt of this invention is characterized by to have a means project said pattern 
illuminated by lighting means to illuminate said pattern with an unpolarized light beam, and said 
lighting means on said substrate by the polarization beam which polarized in the direction where the 
period of a repeat becomes the smallest, and the direction which intersects perpendicularly 
substantially in the aligner which exposes a substrate by the repeat pattern. 
[0027] (1-9) In this invention, when illuminating a pattern with a polarization beam, form a 
polarizing plate (film) on the substrate with which die pattern concerned was formed, establish the 
light sources, such as laser which emits a polarization beam, or prepare a polarizing plate (film) into 
the optical system for this lighting. 

[0028] Moreover, in this invention, when carrying out image formation of the pattern illuminated 
with the unpolarized light beam with a polarization beam, a polarizing plate (film) is formed on 
substrates, such as a mask with which the pattern concerned was formed, or a polarizing plate (film) 
is prepared into the optical system for this image formation. 

[0029] It constitutes from a desirable gestalt of this invention so that bearing of the polarizing plate 
(film) of the above-mentioned illumination-light study system or image formation optical system can 
be changed and the polarizing plate (film) concerned can be rotated around the optical axis of a 
system. The polarization beam which polarized towards desired by this configuration can be formed. 
[0030] 1/2 wavelength plate (film) is formed into the above-mentioned illumination-light study 
system or image formation optical system, and it constitutes from an another desirable gestalt of this 
invention so that bearing of the optical axis of the 1/2 wavelength plate (film) concerned can be 
changed and the 1/2 wavelength plate (film) concerned can be rotated around the optical axis of a 
system. The polarization beam which polarized towards desired by this configuration can be formed. 
[0031] Moreover, in this invention, the pattern which is different from each other on a substrate is 
formed, and when the longitudinal directions of these patterns differ mutually or the directions (the 
minimum period direction) where the period of the repeat of these patterns is the smallest differ 
mutually, image formation of each pattern is carried out by the polarization beam corresponding to 
the direction which intersects perpendicularly in the longitudinal direction or/and the minimum 
period direction of each pattern. 

[0032] When performing such image formation to coincidence, where the polarizing plate (film) 
corresponding to them is prepared for every pattern, an unpolarized light beam is supplied, or where 
1/2 wavelength plate (film) for making other patterns other than one pattern produce the polarization 
corresponding to it or them is formed, the polarization beam corresponding to said one pattern is 
supplied. This polarizing plate (film) and 1/2 wavelength plate (film) are good to prepare at least in 
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one side by the side of the optical incidence of a pattern, or irradiation appearance. 
[0033] When performing such image formation one by one, it constitutes like the desirable gestalt of 
the above [ an illumination-light study system or image formation optical system ], and the 
polarization beam corresponding to each pattern is generated. 

[0034] With the desirable gestalt of this invention, said pattern is illuminated by the lighting beam 
from an oblique position, or a phase shifter is supplied to said pattern, and image formation is 
substantially performed by two diffraction beams from said pattern. 

[0035] (1-10) The image projection approach of this invention illuminates a pattern with periodicity 
(1-10-1) by the flux of light of the linearly polarized light corresponding to the periodic direction of 
this pattern, and it is characterized by projecting this pattern on a predetermined side according to 
projection optics. 

[0036] (1-10-**) It illuminates by the flux of light of the linearly polarized light which has plane of 
polarization in the direction which intersects a pattern with periodicity perpendicularly with the array 
direction of this pattern, incidence of the diffracted light produced from this pattern is carried out to 
the pupil of projection optics, and it is characterized by projecting this pattern on a predetermined 
side. 

[0037] (1-10-**) It illuminates by the flux of light which has plane of polarization in the direction 
which carries out the abbreviation rectangular cross of the pattern which has periodicity through the 
polarization equipment which can change the polarization direction of the linearly polarized light 
into arbitration, and can be made to inject the flux of light from an illumination system to the 
direction where the period serves as the shortest, the incidence of the diffracted light which produces 
from this pattern carries out to the pupil of projection optics, and it is characterized by to project this 
pattern on a predetermined side. 

[0038] (1-10-**) In case a pattern with periodicity is illuminated and this pattern is projected on a 
predetermined side according to projection optics, it is characterized by having projected using the 
flux of light of the linearly polarized light corresponding to the periodic direction of this pattern. 
[0039] (1-10-**) In case a pattern with periodicity is illuminated, incidence of the diffracted light 
produced from this pattern is carried out to the pupil of projection optics and this pattern is projected 
on a predetermined side, it is characterized by having projected in the array direction of this pattern, 
and the direction which intersects perpendicularly using the flux of light of the linearly polarized 
light which has plane of polarization. 

[0040] (1-10-**) In case the pattern which has periodicity by the flux of light from an illumination 
system is illuminated, incidence of the diffracted light produced from this pattern is carried out to the 
pupil of projection optics and this pattern is projected on a predetermined side, it is characterized by 
to choose the flux of light which has plane of polarization in the direction which carries out an 
abbreviation rectangular cross to the direction where the period of this pattern serves as the shortest 
with polarization equipment, and to project this pattern. 

[0041] (1-11) Moreover, illuminate the pattern which has the periodicity on a reticle side by the flux 
of light from an illumination system (l-ll-I)asan aligner of this invention. In case incidence of the 
diffracted light produced from this pattern is carried out to the pupil of projection optics and the 
image of this pattern is projected on a wafer side, it is characterized by illuminating by the flux of 
light of the linearly polarized light which has plane of polarization in the direction which carries out 
the abbreviation rectangular cross of this pattern to the direction where the period of this pattern 
serves as the shortest. 

[0042] (1-11-**) In case the pattern which has the periodicity on a reticle side by the flux of light 
from an illumination system is illuminated, incidence of the diffracted light produced from this 
pattern is carried out to the pupil of projection optics and the image of this pattern projects on a 
wafer side, it is characterized by to have chosen and projected the flux of light of the linearly 
polarized light which has plane of polarization in the direction which carries out an abbreviation 
rectangular cross to the direction where the period of this pattern serves as the shortest with 
polarization equipment. 
[0043] 

[Example] Before explaining each example of this invention first, the so-called scalar diffraction 
theory used for the simulation of a general image formation property and the theory with a precision 
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higher than the above-mentioned scalar diffraction theory which this invention person used for the 
simulation are explained. 

[0044] In scalar diffraction theory, if an objective pattern is illuminated, the Fourier transform image 
of that pattern will be formed on the entrance pupil of projection optics, the Fourier transform of this 
Fourier transform image will be again carried out within the limits of the numerical aperture (NA) of 
projection optics, and the pattern image of the amplitude distribution on the image surface will be 
formed. When this is expressed by the formula, the amplitude A (x y) in the point on the image 
surface (x y) is [0045]. 
[Equation 1] 

Afcy) =JjF(u(2 lpyi )) esp{ik<ax +£y)}dtfd/S £#tf6 0 

The inside F of a formula (U (xl and yl)) is the Fourier transform of the amplitude transmittance U 
of a pattern (xl and yl), and is carrying out the Fourier transform of this Fourier transform again 
within the limits of the pupil surface decided by numerical aperture of projection optics. However, as 
for the inside of a formula (alpha, beta), it is a coordinate on a pupil surface and F (U (xl and yl)) 
has become the function of (alpha, beta). 

[0046] although it is a formula when this formula has the coherent illumination light — the 
illumination light — a part — although some treatment becomes complicated also when coherent, it is 
fundamentally the same. 

[0047] Although the right result was obtained by the simulation using the formula described above 
when the numerical aperture of projection optics was small, it became clear that the problem of 
flume shoes that the numerical aperture becomes large arises by examination which this invention 
person performed. 

[0048] The first trouble of an upper type is that the polarization condition of incident light is not 
taken into consideration. This is explained using drawing. The example of the repeat pattern which 
consists of the three above-mentioned slits is used for explanation. 

[0049] Drawing 26 is drawing the amplitude distribution on the pupil shown by drawing 33 on the 
reference spherical surface 111 on the basis of the Gauss image point 110 of projection optics. The 
amplitude in the point that the amplitude in the point 1 10 on the image surface 112 was decided by 
the integral of the amplitude on the reference spherical surface 111 when the wave aberration of 
projection optics was disregarded, and only distance x shifted from the point 1 10 on the image 
surface 1 12 is calculated by considering a certain phase contrast decided from the coordinate on 
distance x and the reference spherical surface 111, and integrating with the amplitude on the 
reference spherical surface 111. 

[0050] In order that the point may simplify the talk from here, an argument will be restricted to count 
of the amplitude in a point 1 10. Moreover, the axis of coordinates is defined here. 
[0051] As shown in drawing 26 , make an optical axis into the z-axis, and let a x axis and the shaft of 
a direction perpendicular to space be the y-axes for a shaft perpendicular to the z-axis within space. 
By the view by the scalar diffraction theory expressed above, the amplitude in a point 1 10 is 
calculated in the form which carried out the guide peg of the amplitude on the reference spherical 
surface 111 as it was. 

[0052] Even if there is a thing called polarization, it compares to light and it is completely coherent 
light, if the polarization directions differ, it will not interfere completely, and if it lies at right angles, 
for example, interference will not take place at all. 

[0053] If a slit is illuminated with light from a direction parallel to the z-axis, on the reference 
spherical surface 1 1 1, the amplitude distribution of drawing 26 will be formed, noting that the 
longitudinal direction of the slit which constitutes a repeat pattern is parallel to the y-axis and a 
repeat pattern has a period in the direction of a x axis. The illumination light is the linearly polarized 
light light which polarized in the direction of the y-axis (direction parallel to a slit), and if change of 
the polarization direction can be disregarded within projection optics, the polarization direction in 
each point of the above-mentioned amplitude distribution as well as the illumination light turns into 
the direction of the y-axis in all locations. 

[0054] Supposing the amplitude distribution on the reference spherical surface 1 1 1 is formed only 
with the light which polarized in the direction of the y-axis among the light diffracted to the slit, all 
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the polarization directions of the light which reaches on the image surface 112 will also become the 
same. Also in this case, the amplitude in a point 110 can be found by integrating with the amplitude 
on the reference spherical surface 111 as it is. 

[0055] When the illumination light is the linearly polarized light light which polarized in the 
direction of a x axis (direction which intersects perpendicularly with a slit), as it is shown in drawing 
27 on the other hand, when the typical beams of light 120-124 turned to the point 110 from the 
reference spherical surface 111 are considered, the polarization direction of the conditions that the 
polarization direction and the travelling direction of light intersect perpendicularly to the beams of 
light 120-124 becomes like the arrow head in [ 125-129 ] drawing, respectively. The polarization in 
this case has a x or z car polarization component, and it is necessary to consider the amplitude in a 
point 110 for every polarization component. The luminous intensity in a point 110 serves as the sum 
total of the reinforcement obtained from the amplitude by each polarization component. 
[0056] Next, the result of having performed the simulation with the application of this view is 
explained. In the image formation using zero-order [ which was first explained by drawing 33 ], and 
the primary [ +] diffracted-light component [ primary / -], the final intensity distribution acquired by 
of the which direction of the direction of a x axis and the direction of the y-axis a polarization 
component is used among the light diffracted from a slit as opposed to the two polarization 
directions of the illumination light become like drawing 28 and drawing 29 , respectively. 
[0057] Drawing 28 is a case with the polarization direction of the illumination light parallel to a slit, 
and an image is formed only of the polarization component of the direction of the y-axis. On the 
other hand, drawing 29 is a case with the polarization direction of the illumination light 
perpendicular to a slit, and an image is formed as the sum total of x polarization components and z 
polarization component. 

[0058] What evaluated the image formation using two of the three diffracted lights, zero-order and 
the primary [ +] order [ 1st / -], by the same simulation like a phase shift method or oblique 
incidence illumination is shown below. 

[0059] If only the result of the intensity distribution on the image surface is shown, it will become 
the intensity distribution as which the polarization direction indicates it in the intensity distribution 
as which the polarization direction of the illumination light indicates it in drawing 30 in the case of 
the direction of the y-axis (parallel to a slit) at drawing 31 in the case of the direction of a x axis 
(perpendicular to a slit). 

[0060] Here, when the polarization direction is perpendicular to a slit, it is the effect of the 
polarization component of the direction of z, and compared with the case where the polarization 
direction is parallel to a slit, the contrast of an image is quite bad. Although intensity distribution 
become drawing 30 and the thing which averaged the intensity distribution of drawing 3 1 since the 
illumination light is in the condition of not polarizing, in the usual exposure, compared with the 
intensity distribution of drawing 3 1 , contrast deteriorates even in such a case. 
[0061] Thus, it became clear from the result of a simulation with a high precision which this 
invention person performed that the polarization direction of the illumination light has big effect in 
an image formation property. 

[0062] In order to raise resolution especially, when a phase shift method or oblique incidence 
illumination is applied, the resolution beyond expectation is obtained by controlling the polarization 
direction of the illumination light appropriately to a pattern with the periodicity to project. 
[0063] The above is as a result of the simulation about the image formation property which this 
invention performed. 

[0064] Next, each example of this invention is explained. 

[0065] Drawing 1 is the important section schematic diagram of the example 1 when applying the 
image projection approach of this invention to the stepper for device manufacture of a semiconductor 
device, CCD, a liquid crystal panel, the magnetic head, etc. (step & repeat-die projection aligner). 
[0066] One is the light source of an ultrahigh pressure mercury lamp etc. among drawing. The light 
which came out of the light source 1 illuminates pattern (circuit pattern) 4a on the 4th page of a 
reticle with the lighting lens 3 through the aperture 8 and the polarization equipment 9 by which 
quantity of light distribution was equalized with the optical integrator 2. Incidence of the light 
diffracted by pattern 4a of a reticle 4 is carried out to the projection lens 5, and it forms the image of 
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pattern 4a on semi-conductor UEHA 6 which appeared on the stage 7 through the projection lens 5. 
[0067] In case only the part of the light chosen and chosen which was suitable for lighting with the 
aperture 8 of the place which is the aperture diaphragm which all those flux of lights did not reach 
the lighting lens 3, but the light injected from the optical integrator 2 here approached the optical 
integrator 2, and was placed penetrates polarization equipment 9, the polarization condition is 
changed into the linearly polarized light from the condition of a circle, elliptically polarized light, or 
unpolarized light. Polarization equipment 9 can change the polarization direction of the linearly 
polarized light according to the conditions of the direction of the repeat of pattern 4a etc. 
[0068] Circuit pattern 4a with the small line breadth for performing the imprint of a up to [ **** 
UEHA 6 ] is drawn on the reticle 4, and the illumination light which carries out incidence to a reticle 
4 through the lighting lens 3 penetrates a reticle 4 according to the above-mentioned circuit pattern 
4a. Sensitive material, such as a resist, is applied on semi-conductor UEHA 6, and it is possible to 
imprint the image of circuit pattern 4a there. 

[0069] On semi-conductor UEHA 6, the projection lens 5 contracted to the predetermined scale 
factor (generally 1/5 or 1/10), and has projected the image of circuit pattern 4a on a reticle 4. A 
reticle 4 and semi-conductor UEHA 6 are adjusted to position relation by driving a stage 7 in that 
case. Termination of the exposure to a certain shot on semi-conductor UEHA 6 repeats that specified 
quantity migration is horizontally carried out by the stage 7, and the semi-conductor wafer 6 exposes 
the other shots on semi-conductor UEHA 6 there. 

[0070] In this example, the repeat pattern which put in order the slit prolonged in the direction of y 
shown in drawing 2 as circuit pattern 4a on a reticle 4 in the 5 x directions and which has periodicity 
in the x directions is used. By opening, the perimeter of these openings 10-4 consists of the 
protection-from-light section, and, as for light, the inside 10-14 of drawing penetrates only this part. 
Moreover, an alternate long and short dash line 15 is the datum line drawn in the direction of a repeat 
of the slit-like openings 10-14 (x directions), and is used by next explanation. 

[0071] Here, the contrast of an image is raised when a chief ray illuminates a reticle 4 by the flux of 
light which inclined from the perpendicular direction to the reticle 4. 

[0072] Drawing 3 is the sectional view which met the alternate long and short dash line 15 of pattern 
4a of drawing 2 . It is made for the chief ray of the flux of light to become slanting in ZX flat surface 
which pattern 4a has repeated as a direction to which the flux of lights 20 and 21 are leaned by 
oblique incidence illumination as shown in drawing 3 . As shown in drawing 4 , opening of an 
aperture 8 consists of this examples, in order to fulfill this condition. In addition, the x axis is turned 
to in the direction in which the period of the repeat of pattern 4a becomes the smallest. 
[0073] In drawing 4 , a shadow area 22 is a protection-from-light field currently shaded so that light 
may not pass. Two circular openings 23 and 24 are light transmission fields, and the light from these 
fields 23 and 24 contributes them to the image formation of pattern 4a. 25 are the datum line drawn 
so that it might pass along the core of the circular openings 23 and 24 among drawing. 
[0074] Next, incidence of the illumination light chosen by the aperture 8 of drawing 1 is carried out 
to polarization equipment 9. As polarization equipment 9 is shown in drawing 5 , only the 
polarization light of the direction of y shown by the drawing Nakaya mark 26 among the polarization 
components of the light which carries out incidence from the top face of polarization equipment 9 is 
made to penetrate, and the polarization light of other directions has structure which is interrupted. 
The alternate long and short dash line 27 in drawing is the datum line drawn in the direction which 
intersects perpendicularly with the above-mentioned arrow head 26. Arrangement in the horizontal 
plane of the reticle 4 of drawing 1 , an aperture 8, and polarization equipment 9 is set up so that the 
datum lines 15, 25, and 27 shown in drawing 2 , 4, and 5, respectively may become parallel to each 
other. 

[0075] By burning the polarization direction of the oblique incidence illumination light with the 
image formation of pattern 4a by the above configurations, as it intersects perpendicularly in the x 
directions in which the period of the repeat of pattern 4a serves as min as it becomes in the direction 
parallel to the direction of a slit of pattern 4a of y, as drawing 30 explained, it is high resolution and 
the high image of contrast has been obtained on semi-conductor UEHA 6. The case of the repeat 
pattern on a dot also has the same effectiveness as a pattern on a reticle 4. 

[0076] Next, in this example, the case where each has length and two patterns which have periodicity 
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in the horizontal 2-way of (y, x) as shown not only in the single pattern with which periodicity has 
pattern 4a on a reticle 4 in the one direction like drawing 2 but in drawing 6 is explained. 
[0077] In this case, the repeat pattern of the part surrounded with the broken line 30 of drawing 6 can 
perform a projection imprint good by using an above-mentioned approach. However, since the 
polarization direction of the illumination light becomes in the direction which intersects 
perpendicularly with a slit about the repeat pattern of the part surrounded with the broken line 31, the 
same effectiveness is not acquired. 

[0078] So, in this example, the reticle of drawing 6 is divided into the reticle of two sheets shown in 
drawing 7 and drawing 8 , and is exposed separately. It bums with the linearly polarized light light 
which polarized in the direction of y as mentioned above about the pattern of drawing 7 . Namely, 
about the pattern of drawing 8 So that the illumination light may carry out oblique incidence to a 
reticle in the flat surface which a pattern repeats and the polarization direction of the illumination 
light may turn into a direction parallel to the longitudinal direction of a slit That is, after fixing since 
an aperture 8 and polarization equipment 9 are rotated 90 degrees centering on an optical axis in a 
horizontal plane with a non-illustrated driving gear so that it may become the linearly polarized light 
light which polarized in the x directions, it is burning. This approach can be similarly applied, when 
the pattern of a slit becomes not only in the 2-way of length and width but in other directions. 
[0079] Moreover, as shown in drawing 6 , when there are two kinds of repeat patterns in one reticle, 
it is made to carry out sequential lighting of each pattern using the masking blade prepared in the 
reticle and the location [ **** ], and each pattern is illuminated with polarization light by the above- 
mentioned approach. 

[0080] Although this example explained noting that the pattern on a reticle was formed in five Rhine 
& tooth spaces, it is applicable similarly about Rhine & tooth-space patterns other than five. 
Moreover, the ratio of the width of face of the Rhine & tooth space is not restricted to 1 to 1, and 
even when the period of a pattern becomes to some extent irregular further, this invention can be 
applied similarly. 

[0081] Moreover, in this example, polarization equipment 9 may be arranged between the lighting 
lens 3 and reticles 4, between a reticle 4 and the projection lenses 5, or inside the projection lens 5 
(on a pupil surface). 

[0082] When polarization equipment 9 has been arranged between a reticle 4 and the projection lens 
5, the polarization light which polarized in the specific direction among the diffracted lights 
diffracted by pattern 4a according to the pattern configuration on a reticle 4 by polarization 
equipment 9 is chosen, and only this selected polarization flux of light comes to carry out incidence 
to the projection lens 5. And the image of pattern 4a is projected on UEHA 6 by this polarization 
flux of light. 

[0083] Next, the example 2 of this invention is explained, the equipment configuration of an 
example 2 — the example 1 of drawing 1 , and abbreviation — it is the same. The point that an 
example 2 differs from an example 1 is having applied the phase shift method to the pattern on a 
reticle 4. 

[0084] Drawing 9 is the explanatory view of pattern 4a on the reticle 4 of this example. Although the 
point which consists of the openings 40-44 of the shape of a slit to which pattern 4a extends in the 
five directions of y is the same as the example 1 of drawing 1 as shown in this drawing, the pattern 
of drawing 9 has the description in the point that the phase shifter to which the phase of the light 
penetrated to shadow areas 40, 42, and 44 is changed 180 degrees to the light which penetrates parts 
41 and 43 is prepared. 

[0085] Moreover, in this example, what can penetrate only the light from opening of the circular part 
46 of the core surrounded in the protection-from-light section of a shadow area 45 as shown in 
drawing 10 as a configuration of an aperture 8 is used. 

[0086] He combines the same polarization equipment 9 as an example 1 using pattern 4a and an 
aperture 8, and is trying for the polarization direction of the illumination light to turn into a direction 
(the direction of y) parallel to the longitudinal direction of a slit to pattern 4a in drawing 9 in this 
example. The good pattern is burned using the phase shift method by this. 

[0087] Moreover, even when it is two or more sorts which the repeat has produced in the direction in 
which pattern 4a on a reticle 4 is different from each other like drawing 6 instead of one kind like 
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drawing 9 , it can be coped with by using two or more reticles or burning by dividing using a 

masking blade for every pattern of the same direction, like an example 1 . 

[0088] Next, the example 3 of this invention is explained, the equipment configuration of an 

example 3 — the example 1 of drawing 1 , and abbreviation — it is the same. 

[0089] In this example, what is shown in drawing 1 1 is used as pattern 4a on a reticle 4. Among 

drawing 1 1 , four are a reticle and determine that system of coordinates become perpendicular to a 

reticle 4 about a reticle 4, parallel, and the z-axis in xy side as well as said each example. 210-214 

are slit-like openings of Pattern A among drawing 1 1 , and openings 210-214 constitute the pattern 

repeatedly in the x directions shown by the arrow head 215. 

[0090] 220-224 are slit-like openings of Pattern B similarly, and openings 220-224 constitute the 
pattern repeatedly in the direction of y shown by the arrow head 225. The phase shifting method is 
applied to the extent that Pattern A and Pattern B are alike, respectively. The detail of the patterns A 
and B which applied the phase shift method is explained using drawing 12 . 

[0091] Drawing 12 draws the cross section which met the arrow head 215 about the pattern A shown 
in drawing 1 1 . 230 are a transparent glass substrate among drawing 12 , and the slash section 231 is 
the protection-from-light section which consists of chromium. The periodic pattern A is formed of 
the protection-from-light section 231 and openings 210-214. A phase shift method raises the 
resolution of an image formation system by changing the phase of the light which penetrates opening 
by a unit of 180 degrees between adjacent openings, and shows the phase shifter to which the phase 
of the light in which 32-34 in drawing 12 penetrate that is changed 180 degrees. 
[0092] The sectional view which met the arrow head 225 also about the periodic pattern B becomes 
being the same as that of drawing 12 . Since what is necessary is just to perform lighting from a 
direction (the direction of z) perpendicular to a reticle 4, as shown in drawing 13 as an aperture 8, the 
surrounding slash section 240 uses the protection-from-light section and the thing from which 241 of 
a core is opening for the image formation of the pattern which applied the phase shift method. 
[0093] In this example, what is shown in drawing 14 as polarization equipment 9 is applied. 
Polarization equipment 9 is constituted so that only the polarization light of the direction of y shown 
by both the arrow heads 50 among drawing 14 may be made to penetrate there among the light 
which carries out incidence. That is, a stepper's illumination light in this example turns into linearly 
polarized light light which has plane of polarization in the direction of the y-axis, after penetrating 
polarization equipment 9 . 

[0094] When pattern 4a on a reticle 4 is illuminated with the above configuration, the relation of the 
polarization direction of Patterns A and B and the illumination light comes to be shown in drawing 
15 and drawing 16 . That is, to Pattern A, as shown in drawing 15 , the polarization direction 60 
becomes the longitudinal direction of a slit and parallel which constitute a pattern, and this fulfills 
the conditions whose resolution improves as above-mentioned. 

[0095] As shown in drawing 16 to Pattern B on the other hand, the polarization direction 61 is 
perpendicular to the longitudinal direction of the slit which constitutes a pattern, and, the way things 
stand, an improvement of the resolution like Pattern A cannot do it to Pattern B. 
[0096] Then, Pattern B is made to rotate the plane of polarization of the linearly polarized light flux 
of light which carries out incidence 90 degrees, and it enables it to illuminate Pattern B in this 
example according to the linearly polarized light flux of light of a direction parallel to the slit of 
Pattern B. 

[0097] Although drawing 17 is the top view of a reticle 4 having shown Pattern A and Pattern B like 
drawing 1 1 , the point which is polarizing the polarization inverter 70 made to rotate the plane of 
polarization of the linearly polarized light flux of light which carries out incidence of the reticle 4 of 
drawing 17 just before Pattern B 90 degrees is the description. As a polarization inverter 70, 1/2 
wavelength plate is applicable, for example. The situation of the plane-of-polarization rotation at the 
time of applying 1/2 wavelength plate is explained using drawing 24 . 

[0098] The flux of light if the direction of the optical axis 82 of a polarization inverter (here 1/2 
wavelength plate) is arranged to the linearly polarized light flux of light which progressed in the 
direction of an arrow head 80, and polarized in the direction of both the arrow heads 81 (the 
direction of y) so that a x axis and the include angle of 45 degrees may be made, after penetrating the 
polarization inverter 70 progresses in the direction of an arrow head 83 among drawing 1 8 , and it is 
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changed into the linearly polarized light flux of light which polarized in the direction of a x axis as 
both the arrow heads 84 showed. 

[0099] By arranging the polarization inverter 70 just before Pattern B comes to show the relation of 
the polarization direction of Pattern B and an illumination-light bundle to drawing 19 . That is, since 
the direction of the polarization which both the arrow heads 90 show becomes relation parallel to the 
slit which constitutes Pattern B, improvement in the same resolution as Pattern A can be realized 
also to Pattern B. 

[0100] If the optical matter which had optical activity as a polarization inverter 70 is applied, since it 
becomes possible to control by thickness of the polarization inverter 70 and the rotatory polarization 
include angle of the linearly polarized light flux of light can set the magnitude of the rotatory 
polarization of the linearly polarized light flux of light as a value like [ other than 90 degrees ] by 
control of thickness in that case, improvement in resolution of it will be attained to the repeat pattern 
of various directions. 

[0101] Although this example explained noting that the phase shift method was applied to the pattern 
which illuminates, it cannot be overemphasized that it can apply even when oblique incidence 
illumination is used. 

[0102] There is a modification which forms polarization equipment 9 on the front face of a reticle 1 
or a rear face in each above example. 

[0103] Drawing 20 is the important section schematic diagram of the example 4 when applying the 
image projection approach of this invention to the stepper for manufacture of a semiconductor 
device. The same code number is given to the same element as the element shown by drawing 1 
among drawing. 

[0104] In drawing 20 , since it is the same as that of the thing of drawing 1 , the light source 1, the 
optical integrator 2, the lighting lens 3, a reticle 4, the projection lens 5, the semi-conductor wafer 6, 
and stage 7 grade are omitted here, respectively. 

[0105] The point that an example 4 differs from examples 1-3 is a location in the optical path in 
which polarization equipment is installed. In this example, polarization equipment 59 is arranged just 
before a reticle 54 (between the lighting lens 3 and reticles 54), and it has composition which 
controls the polarization condition of the light which carries out incidence to a reticle 54 just before a 
reticle 54. 

[0106] Here, pattern 54a on the reticle 54 of this example consists of a repeat pattern which consists 
of the slits 60-64 prolonged in a lengthwise direction (the direction of y) as shown in drawing 21 , 
and a repeat pattern which consists of the slits 65-69 prolonged in a longitudinal direction (x 
directions). Thus, what is necessary is just to carry out opening of an aperture 8 like drawing 22 , in 
order to raise resolution with oblique incidence lighting to the pattern of the direction in every 
direction. 

[0107] The circular openings 71-74 prepared in four corners are the light transmission section in the 
protection-from-light section, and the slash section 70 in drawing 22 makes the light from these 
openings 71-74 put to a reticle 4 slanting ON. 

[0108] In this example, polarization equipment 59 is arranged so that the polarization direction of the 
light which carries out incidence to pattern 54a may always become parallel to the longitudinal 
direction of a slit to such oblique incidence illumination. 

[0109] 59a and 59b in drawing 21 are a polarization member which makes only the linearly 
polarized light light which polarized in one certain direction among the light which carried out 
incidence penetrate, and polarization member 59a is installed so that only the polarization light 
which polarized among the light which carried out incidence in the direction (the direction of y) 
parallel to the longitudinal direction of slits 60-64 may be penetrated. 

[01 10] On the other hand, polarization member 59b is arranged so that only the polarization light 
which polarized in the direction (x directions) parallel to the longitudinal direction of slits 65-69 may 
be made to penetrate. What determined the polarization shaft orientations according to the 
corresponding pattern, and stuck the thin film-like polarizing plate on the reticle 54 as polarization 
equipment 59 is applicable. 

[0111] Although this example explained the thing with the slit prolonged in a 2-way in every 
direction as pattern 54a on a reticle 54, it is applicable similarly to a pattern with the slit prolonged in 
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the other direction. 

[01 12] In addition, in this example, polarization equipment 9 may be arranged immediately after a 
reticle 54 (between a reticle 54 and the projection lenses 55). 

[01 13] At this time, even if polarization equipment 9 has the slit prolonged in the various directions 
on a reticle 54, it enables it to choose the polarization light which polarized to the longitudinal 
direction of a slit independently for every slit of each direction among the light diffracted from the 
slit, and it is made to carry out image formation with this polarization light. 

[0114] Next, the example 5 of this example is explained, the equipment configuration of an example 
5 — the example 1 of drawing 1 , and abbreviation — it is the same. An example's 5 differing from an 
example 4 is having applied the phase shift method to the pattern on a reticle 4. 
[0115] Drawing 23 is the explanatory view of pattern 54a on the 54th page of the reticle of this 
example. At the point which consists of slits 80-84 prolonged in a lengthwise direction (the direction 
of y), and slits 85-89 prolonged in a longitudinal direction (x directions), although the pattern on the 
reticle 54 shown in this drawing is the same as the pattern of drawing 21 In this example, it differs in 
that the phase shift member to which the phase of the light penetrated into the parts 80, 82, 84, 85, 
87, and 89 to which the slash is given is changed 180 degrees to the light which penetrates parts 81, 
83, 86, and 88 to the slit in drawing is prepared. 

[0116] When the light or unpolarized light light which is a polarization member and polarized to the 
circle or the ellipse at the reticle 54 carries out incidence of 59a and the 59b, they carry out incidence 
only of the polarization light which polarized to the longitudinal direction of a slit among the light to 
a slit. Moreover, what was shown in drawing 13 like the case of an example 2 as an aperture 8 is 
used. 

[0117] At this example, by the above configurations, even when improvement in resolution is aimed 
at by the phase shift method and the pattern of the direction in every direction is on a reticle 54, 
image formation is carried out on the semi-conductor wafer 6 with the polarization light suitable for 
each pattern. 

[01 18] Although explained here with the slit prolonged in a 2-way in every direction as a pattern on 
a reticle 54, it is applicable similarly to a pattern with the slit prolonged in the other direction. 
[0119] Although shown here taking the case of the case where the pattern on a reticle is formed in 
five Rhine & tooth spaces, it is applicable similarly about Rhine & tooth-space patterns other than 
five. Moreover, the ratio of the width of face of the Rhine & tooth space is not restricted to 1 to 1, 
and even when the periodicity of a pattern becomes to some extent irregular further, it can be applied 
similarly. 

[0120] Moreover, it is good also considering the laser which emits linearly polarized light light not 
using a lamp and polarization equipment as the light source for exposure. Moreover, when using the 
time of using polarization equipment, and laser, 1/2 wavelength plate is put into an optical path, this 
is rotated, and you may make it make a desired polarization light. 

[0121] Next, the example of the device manufacture approach of having used the aligner which gave 
[ above-mentioned ] explanation is explained. Drawing 24 shows the flow of manufacture of 
semiconductor devices (semiconductor chips, such as IC and LSI, or a liquid crystal panel, CCD, 
etc.). 

[0122] The circuit design of a semiconductor device is performed at step 1 (circuit design). The 
mask in which the designed circuit pattern was formed is manufactured at step 2 (mask 
manufacture). 

[0123] On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, 
such as silicon. Step 4 (wafer process) is called a last process, and forms the circuit of an example on 
a wafer with a lithography technique using the mask and wafer which carried out [ above- 
mentioned ] preparation. 

[0124] The following step 5 (assembly) is called a back process, is a process semiconductor-chip- 
ized using the wafer created by step 4, and includes processes, such as an assembly process (dicing, 
bonding) and a packaging process (chip enclosure). At step 6 (inspection), the check test of the 
semiconductor device produced at step 5 of operation, an endurance test, etc. are inspected. A 
semiconductor device is completed through such a process and this is shipped (step 7). 
[0125] Drawing 25 shows the detailed flow of the above-mentioned wafer process. 
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[0126] The front face of a wafer is oxidized at step 1 1 (oxidation). An insulator layer is formed in a 
wafer front face at step 12 (CVD). At step 13 (electrode formation), an electrode is formed by 
vacuum evaporationo on a wafer. Ion is driven into a wafer at step 14 (ion implantation). A 
sensitization agent is applied to a wafer at step 15 (resist processing). At step 16 (exposure), with the 
aligner which gave [ above-mentioned ] explanation, the circuit pattern of a mask is baked on a 
wafer and exposed. The exposed wafer is developed at step 17 (development). At step 18 (etching), 
parts other than the developed resist image are shaved off. The resist which etching could be 
managed with step 19 (resist exfoliation), and became unnecessary is removed. By carrying out by 
repeating these steps, a circuit pattern is formed on a wafer multiplex. 

[0127] If the manufacture approach of this example is used, the semiconductor device of a high 
degree of integration for which manufacture was difficult can be manufactured conventionally. 
[0128] 

[Effect of the Invention] According to this invention, by setting up each element as mentioned 
above, the approach of manufacturing a device using the aligner and this approach using the suitable 
image formation approach and this suitable approach which were improved carrying out image 
formation of the detailed pattern can be attained. 

[0129] In addition, in case the pattern which has periodicity as mentioned above is projected on a 
predetermined side by projection optics according to this invention, the suitable image projection 
approach and suitable aligner for manufacture, and also the manufacture approach of the 
semiconductor device which can be projected by high contrast can be attained by making the 
polarization condition of the flux of light of using for projection correspond in the periodic direction 
of a pattern, and setting it up appropriately, maintaining high resolution. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section schematic diagram of the example 1 when applying the image 

projection approach of this invention to a stepper 

[Drawing 2] The explanatory view of the reticle of drawing 1 

[Drawing 3] The explanatory view showing the situation of the illumination light to the reticle of 
drawing 1 

[Drawing 4] The explanatory view of the aperture of drawing 1 

[Drawing 5] The explanatory view of the polarization equipment of drawing 1 

[Drawing 6] The explanatory view of other examples of the reticle of drawing 1 

[Drawing 7] Some explanatory views of drawing 6 

[Drawing 8] Some explanatory views of drawing 6 

[Drawing 9] The explanatory view of the reticle concerning the example 2 of this invention 
[Drawing 10] The explanatory view of the aperture concerning the example 2 of this invention 
[Drawing 11] Drawing showing the pattern on a reticle 

[Drawing 12] Drawing showing the cross section of the pattern on the reticle of drawing 11 
[Drawing 13] Drawing showing the aperture concerning the example 3 of this invention 
[Drawing 14] Drawing showing the polarization equipment concerning the example 3 of this 
invention 

[Drawing 15] Drawing showing the pattern of drawing 11 , and the relation of polarization of the 
illumination light 

[Drawing 16] Drawing showing the pattern of drawing 1 1 , and the relation of polarization of the 
illumination light 

[Drawing 17] Drawing showing the pattern on REKUCHIRU concerning the example 3 of this 
invention 

[Drawing 18] Drawing showing work of the polarization inverter concerning the example 3 of this 
invention 

[Drawing 19] Drawing showing the pattern of drawing 17 , and the relation of polarization of the 
illumination light 

[Drawing 20] The important section schematic diagram of the example 4 when applying the image 
projection approach of this invention to a stepper 
[Drawing 21] Some explanatory views of drawing 11 
[Drawing 22] Some explanatory views of drawing 1 1 

[Drawing 23] The explanatory view of the reticle concerning the example 5 of this invention 
[Drawing 24] The flow chart Fig. of the manufacture approach of the semiconductor device 
concerning this invention 

[Drawing 25] The flow chart Fig. of the wafer process in the manufacture approach of the 
semiconductor device concerning this invention 

[Drawing 26] The explanatory view showing the amplitude distribution on a pupil 

[Drawing 27] The explanatory view for explaining the difference in the polarization direction by the 

include angle of a beam of light 

[Drawing 28] The explanatory view showing the intensity distribution on the image surface when 
using the light which polarized in the direction parallel to a slit 
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[Drawing 29] The explanatory view showing the intensity distribution on the image surface when 
using the light which polarized in the direction perpendicular to a slit 

[Drawing 30] The explanatory view of the phase shift method when using the light which polarized 
in the direction parallel to a slit, and the intensity distribution on the image surface by oblique 
incidence lighting 

[Drawing 31] The explanatory view of the phase shift method when using the light which polarized 
in the direction perpendicular to a slit, and the intensity distribution on the image surface by oblique 
incidence lighting 

[Drawing 32] The explanatory view showing the amplitude transmittance of a repeat pattern 
[Drawing 33] The explanatory view showing the amplitude distribution on a pupil 
[Drawing 34] The explanatory view showing the intensity distribution on the image surface 
[Drawing 35] The explanatory view showing the amplitude distribution on the pupil at the time of 
using a phase shift method 

[Drawing 36] The explanatory view showing the amplitude distribution on the pupil at the time of 
using oblique incidence lighting 
[Description of Notations] 

1 Light Source 

2 Optical Integrator 

3 Lighting Lens 

4 Reticle 

5 Projection Lens 

6 Semi-conductor Wafer 

7 Stage 

8 Aperture 

9 Polarization Equipment 
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i i oiz&ifzmm<Dmmzmmzm2><itic?5o 

[oo 5 1] 02 6icm?&5icKm%zmtL, mm 
fox zmcmw.*m* x<m. st«a®^sitt^^iRiott 

^yttfT-So ±&c^fcX#7-0#rJlfraf;:£-5#x. so 



^Tlt j£l 1 0Kfctt3»I«#{!gIS® 1 1 l±CDjg 

<0$ f;M L3-fc>-£fc0-eft3?£ ftSo 
[0 0 5 2] mcimytt^v&iDtf&K). MK^iC 

[0 0 5 3] ^^jgL/^-^^fig-r-SXU^ h©5 
SMjfOttT, ztefc^fTfc^frSftTXy-v h 

^mmtmtmmm 1 1 1 ±t-«0 2 6 oj&n^iUtf 
yj^mttmrnx^^t-rtnt. ±m<owm^<D^ 

iSfCfetfSflJfcfrlnJfe, F^B^i:|BI«li:^T©ffifiT'y 
[0 0 5 4] XU-y hT-HJST^ftrc^Od^yfS^lR]^ 

txx^ztrzt. mm \ 1 zticmtzytvmKfifa 
t-r^.Tisi— 1^5 0 ccon^-t. j^i 1 oictsif^m. 
mitmmm^i 1 i±£Di5itfi^^<Dssa^-rsci:(i: 

[0 0 5 5] — PM!fttf x In] (XU >y Mcjt£ 

-rs^) t<i7 1 dL/cii^<s^T^5«-a-tiia2 7t 
^-r<t3tc, mmm\ 1 ia^^i 1 ofc^T-cfts 

2 0~l 2 4$r#**:if£\ filft^lpji:^ 
it^75r[Rltiil3S-r5i:v^^frA^, Ma» l 2 0-12 
4 <Dfl7 l fe^[Bll±^-ft^-*ftia't' 1 2 5- 1 2 9 ®^ffI(D«k 

*3t». ^i i oiz&iizmmitzftZftvmyt&ftmz- 
%z.z»&s&&2><, j&i i o iztsif zytox^mt^n? 
ft (omyti&ftic <fc § *» * ft s ssso^-it i: ^ 

[0 0 5 6] $liC£(Dmz.Jj%:mmLX->3. =. a 
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fnj oii^fig^ffl v > § ± -=> xm % ti % msn K&g. 

^1*^^0 2 8, 02 9<D«fc?k:£:3o 

[ o o 5 7 ] a 2 8 immitnmKfim^ u v h ic¥ 
nz a —15, 029 immyttDmKiifatf^ u -y hcs 

[0 0 5 8] |sHtO'>3. = v—. i/b yicz-ox. i&m-> 

[0 0 5 9] «ffi±©«|fit»^O«i*(0**^-ri:, p 
0 3 0 fc^-rSftSKMJK^ dft^fttf x tt73 A (X U <y 

ncssso o*a-t±03 1 fc^-rsift^KJa:*. 

[00 6 0] CC fotf X U -y h tcSifi&f§ 20 

£tt z l5fa<D®ft]£.ft<DmWT\ mftftfatfiX V -y > IC 

ill*© WteT?a JBiiBftttMflftottfflto: s^n^o 

T\ 3SJK^flJ«0 3 0, 0 3 1 0D^^^¥l^bfct, 
>h^XhA^ftr*o 

[00 6 1] ccfc 3 fc, B8W«©<B3te&lft«*IS»«ftt 
[0 0 6 2] Wte, »«««*«>*fci6»*:fil[fflS/7 h 30 

[0 0 6 3] J£U:3y*»W««fTofelS««rttK:l!Ht-*'> 
a5 U— -> 3 >O^fT^5 0 

[0064] $uc*&w<D&mffimte^-cm.m?Zo 
[0 0 6 5] 01 itt&momg&xmitim&m?* 

X^-y/S- (Xx'yy&'Jtf-hS&UfiftgB) (Cig 

[0 0 6 6] 0*. 1 tt«rtffi*8JT<*©ft»T?&S. 
ft*® 1 & tH fcftfcfc 4" ^"r- A ^ U— * - 2 tc 

Sell 9^LTIl!i/yX3ii:±tJUfy;i'4 ffi±<o/ < 

(lUSS/^-y) 4a*B8Wr*o I^^WCD 
'^->4af»ftm JS^l^^X5fcA*f 

ffc-^x/N 6±£/** — >4 aOMMLTI/^, 

[0 0 6 7] CCT^^T-fijMyfyb-^-2A> 
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^ TjHWfc Ji Lfc8P#©*a*afts tu as?.* titers 

[0 0 6 8] ^**4Ctt, Jfft^x/s 6±"\<D 

<E?*fr 3 fcii>Oj(l«fl!)/h* ^@8/^-y 4 a A^S5*> 

mwytiz±.m®s&' * * - > 4 aizituris^? >i> 4%m. 
^^^tiTfet), ^-ctcnis^*— >4 a(om^m 

[0 0 6 9] 8Bls>X5i&l' 1 ?-*>\/4±(DM&/<? — 
V4 a x>\ 6±{Cffi5£<Dfi£$5{Cft/h 

C—IRe l/5Xt±l/l 0) LTMLt^So 

RE. Uf^;l/4i¥I#^lA 6ti> X^—>*7% 

«»-r*ci:K:J:oT3fSoffi»l!ll«K:SI»sna. * 

igfl;<>:E./\ 6±©$S->3 7 h'NOS^IIT-r-S 

fc, ^#^<i7X/^ 6 aXf-i/" 7 fC<fcoT7j<JF73[RltC 
3ftl^l?n, ft?, ^^»>x/n 6±cD{fe-> 

3 -y h OM^^rfT 9Ci:5iO &?<, 

[0070] ^mwvizumfr 4±<omS&'*$—> 

4 a i:LT0 2tc^-f yTDlRHCjItfSXy <y h^r5*x 
^Ifil^M^fc, x^ifiiK:HK8tt*frr*«*)SL/<*- 
^*fflV>TVSo 0if»lO~14AWl?, COMP1 
0~4OfflH«:aE3tt««t»)J«D» Jtttt C flDW^Oft^a 
ii-TSo X. -jSSWR 1 5 liXU >y htt©IWP 10-1 

[0 0 7 1] CCX'lt, ±ftm^\y^^)V4lilMLrm 

B.ttfafrt>m^rcyt%.T*u?-Z}i4 *mwt%c tic 

[0 0 7 2] 0 3ti0 2<D^^ — >4 aO- j^^l 5 
JC»ofcWfSfBIif**o f*A#BaWJ£fcJ:t))tJK2 0, 
2 l^«tt5*(oii:bT{i, 0 3^^fJ:5fc/^-i/ 

IZT^—?-*- 8 OP^IP*0 4 IC^-T <t 3 PfiKLTV 
So « x x«tt/<*-:/4 a©»DjgL©«JB)b<«t,/h 

[0 0 7 3] 0 4tcfcV>Tf4ii®gi5^2 2143^864^ 

2 3, 2 4ti3taaiS«-Tf*»3, C (Dfg^ 2 3 , 2 4^ 
E>03t*V^^ — >4 a <D^f*{u^#-rS 0 0CK 2 5tt 
RJ^BBP 2 3, 2 4©4'^«rilS«k-?K:§ivfe»2p^ 

[0 0 7 4] 01 <DT^-?-v-8T*M1RZtircmwyt 
(4*»Cx fS^SB9«CA*f-rSo {l^g9t±0 5JC^ 
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8, *\^xmt^w9<D^mnx<rmw\t, m2, 
4, 5cfJtc^n^n^LrcS*piiai 5, 25, 27*^ 

[0 0 7 5] W±<D<k 5 frffifclc £ (3 , f4AI«pj§ftGQ 
W&5$l%:>*>Z— >4 a<DXU-y h£fR]{csFfT& y Jjfa 10 

x73l^cit3rf 3 ±3lcLT, ;^->4 
6±fC»TV^„ U^;l/4±©/^ — 

[0 0 7 6] ^fc**flS09fe:*v^r^ U^-^;l'4±flD/< 

ls<DfrT°%:<.^ 0 6tc^-r«fc3tc#4rjb^ 20 
(y. x) (DZj5falCffim&(0&%>2-D<DrtZ—Z/%1$ 

[0 0 7 7] C£Di§£\ 06 056^3 0 -PHSnfcgP^ 

[0078] z-cv&mmmT'i^ me^iy^^^m 

7 i: 08 iCTjkt 2 tfc co U^;WC#*!JU 8!J*Kll«l, 30 
y *lftfc«3tUfcifi«llBJfe«T?j»f*tt*ff v\ 0 8 O/S 

[0 0 7 9] X> 0 6 lC;jrr<fc 3 -ZHD\s^fMC2 
[0 0 8 0] *Jlffi$m±l^?/l/±cQ/S2 — >ti5* 
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[0 0 8 1 ] X. *SlMWc:fc^TM^B9£BaHJ?U 

[0 0 8 2] fl»feil«g*l/?-i^l/4 tWB]s^Z5t 
©IHJfcEBLfcfctU:, {SftS«9lcJ;-3TU5^;l/4 
±0V*£— ^fl^KfCjSCT^*— 1/4 aX'Mffi-gnrc® 

C (OMRS titcmKX$i<Dfrtfi8&l>>X 5 lc\Mt% 

•>x/\ — 6±ics^-r^c 

[0 0 8 3] ^C*^O^SgM2fCO^T^-r5„ 

^fig^j 2 <Dgw§fismia 1 (ommm 1 tssiwi i:i»*« 0 

[0 0 8 4] &9 l±*mffiM<DU : f-inl' 4 ±<D/S&— > 
4 aOlJ^iaTfeSo Rimc^-f J: 3 &C-^£— > 4atf 
5*Oy^(C®t>*5XU -V htt<D^P4 0 — 4 4^6 

Z/ltmmUft4 0, 4 2. 4 4tCjgi®-r57 l £OG£ 

fB*»$M 1 , 4 3*ait*jet:wi/T 1 8 ommt 

£ *± 5 {Sffi > 7 2 - tfmf t> tlT V > £ £ tc ftflttfife § o 
[0 0 8 5] X. *§WgfflT-«7/*-^-8©0:i*i: 
LTfiia 1 0 ICtjkT <fc 3 K£M®Sfly>4 5©aBtWTH* 
n/-c4>^cOP3}ga5^4 6 C0P^PA-«S(D^cD^jg3lT-^ 

[0 0 8 6] **»JTl±s /^-^4 at7^-f+ 

-8%m^xmmm 1 1 p^ofs^g 9 ^m^t> 

|^9cfO^^->4 aK^LT, MB^<Dfl^77(Rl 

[0 0 8 7] X> Uf^;l/4±O/^-y4atf09O 
i?Ciilf%< 1 B6©J:$te;|SSfcS2fiRiK:«») 

*>^7*U- K^ffl^^T^WUTa^ttSff 3 C ttcj; 

[0088] &ic*%m<DmmM3ic-z>\,>xwm?*o 
nmM3<Dmmmf$.t>® 1 1 tw&mux&Zo 

[0 0 8 9] *nMmXltU?-t'Jl4±(D/<5t->4 a 
hLT, mi HC^-TtCD^rffll/^o 01 1^ 4t±b 

is?-?}i4tw<7s zifo*\s*>7)\s4\z.mmz.iz%&.o 

&C5£a6Tt3< 0 13 1 1*, 210~214ti/^-yA 
O^'J -y bttlJHPfl5-e«»), P^Qgfl2 10~2 14t^ 

9i2 i 5t?^-r xjjfaic&QML'tz-y&MfitLx^ 



I) - 
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C0 0 9 0] mt&lC 2 2 0—2 2 4 l±^£ — > B OX V 
htt^PSPT^ t) , P,f Pgp 2 2 0—2 2 4 te&ffl 2 2 
5T'^-ry73(RltC^»?iIL/^— y^tBgLT^So 

*0 1 2^fflV>TlKB«-rSo 

[0 0 9 1] 0 1 2«0 1 1 tC^L/c^* — VAtC-Ol/^ 
T^EP2 1 5fc&ofcWffi*8BWc&©T-£So 13 1 2 
*, 2 3 O«S0^^X««T'fet), f4mP2 3 1 t± 10 
>?uL,& fJBgSjg^gPT'^So 187^2 3 1 tP^PgP2 

1 0-2 1 4tC«fci3Jim/^->A^ffM?nT^S 0 

{4ffls/7 h&te, p^pgp*>§3at-3ft©{£*§*i$t>£-? 

I^P^cDWTM 8 OS-Togfk^-ii-Sii ttcj:!?. ISft 
?£©8?{§jfi£lRl±£-£3fc COT'S t>, 01 2*<D3 2 — 
3 4tf*C*a»rS3fc<Offiffl* 1 8 0JgS{fc£-ti-S{ft 

CO 0 9 2] flftis** — >BfCHBLTt>^B12 2 5 lefe 
ofcB?rffi0fc):01 2 tra^il^So 7 hi**®/}? 

Lrc^z-xDmmcii, i^^wuigB&^iRj (z 20 

T«01 3K^-rj;3{C, Jfj2©$tt§mP2 4 0A« 
gp, W©2 4 1 MPii&oTi/^feO^ffll/^, 

[0093] *nffim-vttmftmm9 1 lts i 4 

5*01 4*, m^m5 OT'^LfcyTulDKDM^O^ 
[0 0 9 4] H±O^T*Uf ^;M±<D;^-y4 a 30 

mitmi 5Rxsmi e^-r^-^c^-So hp*, 

>Afc*fLT«, 0 1 5(c^-r«J:a^fl^(aj6 Oti;/^ 
[0 0 9 5] -ft'^Z—yBlCttLTtem 1 6tC;j^rj; 

t r * * - > a is i: <omm &<D&m « t* t & v \ 
[0096] ^cx^mmmvit^^-^EtcxmT^ « 

SlSfiftftjfccifift®* 9 oSisite^tirT, ;^-vb 

©X'J htJpff^fBKDE^fi^mT'/^-VB^ 

[0 0 9 7] 01 Htmi 1 >A. 
— VB^Lfc:, b? L ^;l'4© :s P®0T'&€># s , 017 
© ? ;b 4 « / < jr - > B ©KfS &c A»-T 3 iSffiliS^ 

Lfc»<Ofl!iJttiBll«B(S!)ti?*BI2 4*fflV^TKWr« 0 so 
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[0 0 9 8] 018*, &W8 0<O75T|RlfCji*M^ffI8 
fi*xfflt 4 5SOSfi*&-f J^fcKBTSi:, flft 

it*, 8 4 T-^f «t 3 x m-ftfaicmytLrz\&m 

[0 0 9 9] fS^«ia«7 0*^*— :/B©BMfc:E 

g-rsch^cko, /<*-yBfc!BW«jii©a»to5rwio 

M&{±01 9£jf;t- .kat&So BP*, M^ffI90A^ 
^flft©^*^*-;/ B *«t5X U >V h tfff & 
HH£fC&Sfci&, yBtcttLTfc/**— ^A£|^ 

«c0®ftaEO[S]± WUST? * i. C £ & 3 a 
[0 10 0] <gft£&Seff 7 0 t LTSgftttfcSrofcjfc 

£ S ttflftg&^B 7 0 CDMfrlC J: -3 TfffllP-r 5 C h 

*Ofli^ffiOlHllS^fiA^9 oswno«afflK:«3eT?# 

[0101] *mMmT*iimm*fTo'*$->ia,mm 

[0 10 2] «±©#*tt«fcfcV<>Tffi#««9*U*- 

[0103] m2oit*mw<Dmm}J5&*¥-witm¥ 

WB?*i. 0*. 0 1 T^Ltcmmtm— SXlctt 

[0 10 4] 02 OtCfct^T, t^jI 1 , *~77--< 
>7^^U-^-2, 111/^X3, U^^;l/4, SKU 
>X5, x/>— 6, Xr— v ? 7^li^tl€tl0 

[0105] mmmAtmmm 1 ~3 tm^^mt. m 

■ptt«ftS«5 9*^*^5 4 ©BOW (STOU^XS 
tl/f^5 4 0f|) (CBHBL, bf-^;l/5 4{cAiff 

[0 10 6] CCT\ 2fc||fi6fi»J©U^-^;l/5 4±©/^ 
->5 4 att02 1 tC^-Ti^lCiSKriRl (y^lpj) tcjl 
tfSx'Jy h6 0-6 4 J:OlS*«t)igU^->i:« 
^T[rJ Cx73[S]) fCjlO*5XU-y h6 5 — 6 9 <t DjSi.^ 

[0 1 0 7] 0 2 2*<Df4^gP7 0t±ig7 , £g|3T4ffi{C^ 
ttfcP3JBF^PgP7 1-7 4jWtea»aSfc!S:oT*J!>. C 
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<0mn7 1—7 4*->P.O)fe*L/^^;l/4^46AS>f^H* 

[0 10 8] #B»B?«c©J:5tt#AJttBraffi»i:*f 
LT> /^->5 4 aKASfrSft©Bft73WX»Ay 

5 9*EBLifct»©T?fc3. 

[0 1 0 9] 02 1 4>(D5 9 a. 5 9 bttAWLfcJfcO 

-eSflftSWeaD 0 , BftffW 5 9a HXM L1tft<D 3 
WJf H6 0~6 4 <0B¥?3 IrIK TfrfcTa ft ( y 7a 10 

[0 110] —73, Bft»tf5 9b!iX'J'yh6 5-6 
9 <Dfi^73fnHC¥fT &73ft (x73ft) fCffl^Lfcffl^ 

t LTlis »Btt0Bft«**©B3fctt?3lRl**fJS-r £ 

[0 1 1 1] *HJ6ffin?»4, Uf-i/j]/5 4±<£)^£-:y 
5 4 a f: UTtK«|2 73lRltC®a : «^Uf h^OfeCDtC 20 

[0 1 12] W % *B»Wfc:J3^TB}fcBB9*l'?-* 

fcBBBLTt>&V\ 

[0 113] COi:tli^gi9{±l/f^^5 4±tCffl 
^TslRjfcStfSXlJ-y htf&oT&xy >y hjb^HISf 
2*lf;:ft©5^ ^n^ft©73(6]<DX U -y h«fc3fo£fc 
X'Ay hOfi**i6UcflH3tebfcB)teyfi*a«-e*aJ:3 

f tlx C<0«3tt3te1?tt«-r*«fc3K:l/T^«. 30 

[0 1 14] 4fcfc#BBW©BB« 5 fco^TBB"* 
5o Hf&P 5 0^B«JSttBI 1 <D£Bffl 1 tmmVT>3b 

[0 1 15] 0 2 3lZ&mMmcois?-?Jl'5 4®±CD;S 
^ — >5 4 aCOlKB^igT'fe^o HEtC^T \o=f-V)\> 5 4 
±©/<£ — VfcHKTjfa (y73lRj) teElfSXU 7 1-8 0 
~ 8 4 N &t>*«73fRl ( x 75 IrI) fcBtf U 7h8 5~ 
8 9fr5*fi!c£*lTV>£j&T'{±0 2 1 — > tRHH 

Tl^3g|5#8 0. 8 2, 8 4, 8 5, 8 7, 8 9 ICMM 
•T-S^<D&ffi^g|3^8 1 , 8 3, 8 6, 8 8*mM-?Z> 
mzttLT 1 8 0Saft«-&«(ttffl'>7 hfltfeMeSttT 

[0 116] 5 9 a. 5 9 b ttBttaMTP* 9, 
71/ 5 4 KP3fe L< \*m RfcBftLfcftfc L < \AmKKSt 

7><-**-8fcLTfiBB«2©B^fcHB01 3K 
7r:bfcfe<D^ffii/^ri/-'§ <> so 
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[oi 17] *nmm-ei&&>±<D£o%:ffimc&-3T, 
amis? bffic&.z>rMfo&<Dft±*m*). fr-Dis=j-t 
;i/5 4±.icwmj5fa<D'*?->tf&zm&-e*>. 

- >IC m L fcB#3fcT?¥*f** X/ \- 6 ±JC JS« LT</> 

[0 118] C C7JtiU<^;l/5 4±<D^£ — Vi: LT 
«»275fiifcBtfSxy -y h*fcofc©T?KiBLfctf, 
; enJ-^tD73lRlic^O ; i»X'J -y h^rjfO/^-^tcM L 

[0 119] CCTliU?-?;^©^* — 5*0-7 

-o&x^-T-TjgfiJc^nTi/^ b&*bk t^^Ltc 

i*ncE5ti5t.oTtt4< 4 wc><*— ><Dmm& 

[0120] 9>7fc«#BB*B^f\ wnmyt 
ye*??? su-if-ttmytmvytmtisT&Bi^ xb 

7^SB*ffl^Sfc*Jf>U-if-*fflv»ai:*K: 1/2S6 

[0121] ^KisaKWbfcBjtaB^jfflUfc^^ 

(I C^LS IfO*S*f77*« fe«VStiRA/<*>l/ 
^CCDf) ©Bit©:7a— ;&jjvr„ 

[0 12 2] 7f7 7"l (SIB3HH-) T*tt*aW*B?0 
HKHtf-iffftdo Xf77"2 (vx^Uf^) T*«Sfh 
L fc BB/ - L ft v X * *«fW 5 „ 

[0 12 3] -73, Xf77"3 ("7X^-1*51) T«-> 

4 (-^x^-^a-fex) «wxetB?«n> ±ebbl 

[0 12 4] &<DXtv75 GH#:fcT) li&X@i:P? 
tftl, Xf -y 7 4 K «fc o TffrAStlfc* x/\— «fflV>T 

^i*A) fOIS^tCfc X^-y^e (BB) T«t±X-r 
tt^Xh^FO^i^fT^do C?LfcIi*fiT¥fflt 

m^tffz&u cn^tBw (xf7 7'7) jns, 

[0 1 2 5] 0 2 5t±±IB^x/N-^n-trXCDi¥iSffl^:7 
a— ^r^-f o 

[0 12 6] Xf7^1 1 (Bfb) T?«^x/n-cD^M 
^•Slfb^-tirSo Xf7^1 2 (CVD) Tti^x/N— ^ 
Btcm^M^^JiK-rs,, Xf^yi 3 (BS^B) T-« 
">x/N-±KBB*BBfi:«fc-3TJBB i r*o Xf7 7"i 
4 (-^^vfljA) 7?»i'>x/N— t-T^-^JT^jityo x 
f7^1 5 (Ui?XhfflS) T'Si^x/N-lc.^giJ^ 
^•T§ 0 Xf77"l6 (Bifc) T-«±1EIKB^L fc^TtS 



(11) 
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Bfc £ o T v X ^ «D HSg/ S £ — v^r ^ \— izfttft tt& 
->*XhfS^(Dg[5^fflt)^§ 0 Xf7/19 (Uv'X 

co 1 2 7] *mmm<Dmmfimttm^ru£, v^mm 

CO 1 2 8] 

co 1 2 9] £<Dm*&Bmc&nim±.<D±5icfflMft. 

C01] *^©^e^^fe^X^-y^-tCjgfflL 

C02] 0 i (Diy^-^jKDwmm 
tmmm 

C04] 01 (DT^-f-v-OWlfflm 

CO 5] 01 cOflJ'dSBcO^IM 

co 6 ] 0 1 cd is?-?)icomcDmMM<Dm.wm 

C0 7 ] @6 <£>— g&#<Dt&B;§0 

ca 8 ] 06 cD-$ift<Dmm 

C0 9] *f§0^cO^i6S(?!l2fC^A^U^^;KDl«H^ 
0 

C01O] *mJKDMffim 2tA*S7/?-f-t-iD 
I*Bji0 

C011] I^^;l/_hcQ^*-;/^-t0 

C01 2] 01 l cQl^^;b±<D;^-;y«8lTffi;g:« 
"f0 

C013] *mwcr>mmm3icmzT^-?-*-ttm 
tm 

C0143 *«g§<O$fit0!l 3 tcttSffift&B«£?H 

[015] 01 lO/<*->i:JSB83ttoaBtt©IB[«* 

[016] 011 O/^-Viifig^OM^©^* 



30 



40 
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«f0 

[0i 7] ^mcommm3tcm?>u^^)i±cr)/^ 

[018] *%0!<D&%0![ 3 
#£3rT0 

[019] 01 7C0/^-yi:BBH^(Dfi7te'DBI^ 

mtm 

[02 0] *fgB^£D^SK^ffi^Xx-y^-tCjgfflL 
fc k * © jygtflj 4 OSg|5«EBS0 

[021] 011 co-^<Dmmm 

[02 2] 011 <£>-gfl#©IftB£0 
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